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From an experience based on fifty cases operated on for ununited fracture the authors put forward certain conclusions which might help to settle the points at issue. They proposed to base their conclusions on the results of the bridge-grafts in their series: a bridge-graft being defined as a bone implant which fills in a definite gap in the original bone and ultimately reconstitutes a part of it.
Particular stress was laid on the interpretation of the radiograms of the cases which had proved a failure.
Some forty X-ray plates and diagrams were shown and the following conclusions formulated:
(1) From the evidence of radiograms it would appear that bone implants possess and retain a vital activity for a definite period independently of the tissues of the host.
(2) Boiled beef bone cannot be used successfully as a bridge-graft, though it is of value if employed as an internal splint.
(3) For successful bridge-grafting the graft should be autogenous. The most satisfactory source of the graft for average purposes is the tibia. The graft should contain a sufficiency of compact bone to give it strength and as much cancellous bone as is convenient. It is in relation to the cancellous part of the graft that firm union with the host bone takes place, and that new bone is laid down, after implantation, to thicken the graft. The presence or absence of periosteum on the graft does not appear to affect its vitality initially or its later enlargement in response to function.
(4) Two steps are necessary in the preparation of the host fragments: (a) The removal of the sclerosed ends till hIealthy vascular bone is exposed; (b) mobilization of the fragments so that they can be brought into their normal alignment without tension.
(5) The most important factor governing success is the firm fixation of the graft to both extremities of the host bone.
(6) The method of fixation of the graft found most satisfactory for the average case consists in intramedullary pegging at one end and in an inlayed splice at the other.
(7) Fractures of a bridge-graft fall into two categories: (a) Apparent fracture at the junction of the host and graft: these so-called fractures occur JE-S 1 F4pril 5, 1922. at an early stage and are due to the weakening of the implanted part of the graft by absorption which results when it is not in firm contact with a healthy section of host bone; (b) fractures in the free part of the graft which occur from inadequate support of the limb or its exposure to undue strain after the implanted ends of the graft h'ave become firmly incorporated with the bost bone.
(8) Post-operative treatment may be divided into three clinical stages: (a) During the first six weeks absolute immobilization of the part involved is necessary; during this stage the graft should unite firmly with the host bone. A radiogram taken at this period will show whether or not the graft is successful; if implantation of the graft has been so carried out that vital continuity between it and the host bone becomes established, no space is seen between the graft and the host bone in the picture; if fixation has not been firm a clear area is seen between the graft and the host bone, and the related part of the graft will become gradually absorbed and finally give the appearance of being fractured where it is in contact with the host bone. (b) After six weeks, partial function of the limb involved is allowed, adequate splint support being supplied to prevent fracture from undue strain. (c) When the graft in response to function has sufficiently thickened, all support is removed, and the return of full nutrition and activity in the limb is assisted by physiotherapy.
(9) The ease with which successful bridge-grafts can be carried out varies in different bones. The radius gives the largest proportion of successes. The upper third of the ulna and the lower third of the tibia have been found to be the most difficult to bridge.
(10) We have attributed most of our failures to unsatisfactory fixation of one end of the graft to the hogt bone.
(li) Post-operative infection of the wound is not incompatible with the survival ana growth of a bridge-graft.
We should like, in conclusion, to acknowledge our indebtedness to Dr. R. J. Reynolds and Dr. W. P. Tindal-Atkinson for their invaluable help in taking the radiograms upon which this study has been based. We are also much indebted to Mr. G. W. Heckles for the careful records which he kept of the earlier cases of the series referred to.
Mr. JENNER VERRALL said that his own experience largely coincided with that of Mr. Max Page. He also had had cases in which, in the presence of mild sepsis, sequestra had been thrownoff from a graftwithout itsvitalityor success being impaired. In a number of cases in which a previous graft had undergone aseptic absorption he had found a positive Wasserrnann reaction and he now made a routine of having this investigated. With reference to Mr. Page's remarks on the use of the fibula for grafting the humerus, he was of opinion that, wherever the humerus would not be unduly shortened thereby, it was better to bring the bone-ends together and fix with a small intramedullary graft, but when long gaps had to be covered the fibula was most useful, as it fitted naturally inside the humerus, and he had never seen any ill result to the leg from the removal of the upper half of the fibula. He called attention to the value of free-ended grafts and instanced the transplantation of the upper end of the fibula to replace the upper end of the humerus in flail shoulders with strong deltoids, a procedure he had twice carried out at the suggestion of his colleague, Mr. Elmslie. ' Grafts of the upper third of the ulna were notoriously unsatisfactory and he would call attention to the frequency of subluxation forward of the head of the radius in these cases, leading to increased instability. This could be obviated to a certain extent by putting up such grafts in full supination. It was not his practice to allow movements of adjacent joints as early as six weeks after operation, as he mistrusted the vitality of the graft at so early a date, but he admitted that Mr. Page's results seemed to justify such a course.
